1. Introduction {#sec1-jcm-09-01047}
===============

Epidermal growth factor receptor (*EGFR*)-tyrosine kinase inhibitors (TKIs) have changed the natural history of non-small-cell lung cancer (NSCLC) patients harboring specific *EGFR* mutations at exons 18, 19 and 21. Randomized trials have demonstrated a median progression-free survival (PFS) of 9.7 and 9.5 months in patients harboring sensitizing *EGFR* mutations treated with first-generation *EGFR*-TKIs versus platinum-based chemotherapy \[[@B1-jcm-09-01047],[@B2-jcm-09-01047]\], and 11.1 months for second generation TKIs \[[@B3-jcm-09-01047]\]. Third generation TKI osimertinib, initially designed to overcome the arising of T790M resistance mutation in *EGFR* pre-treated patients \[[@B4-jcm-09-01047]\], has recently become the gold standard for *EGFR*-mutated patients, reaching a median PFS of 18.9 months \[[@B5-jcm-09-01047]\].

Despite the high sensitivity of *EGFR*-mutated patients to *EGFR*-TKIs, the objective response rate is of about 70--80% for 1st, 2nd and 3rd generation TKIs \[[@B2-jcm-09-01047],[@B3-jcm-09-01047],[@B5-jcm-09-01047]\], meaning that a portion of patients do not respond to *EGFR*-TKI treatment, notwithstanding the presence of sensitizing *EGFR* mutation, suggesting the presence of primary resistance mechanisms.

Our previous study and several others showed that the concomitant presence of *TP53* mutation confers a worse prognosis in *EGFR*-mutated patients treated with first and second generation TKIs \[[@B6-jcm-09-01047],[@B7-jcm-09-01047],[@B8-jcm-09-01047]\]. Subsequent studies performed using next generation sequencing methodologies showed that the presence of concomitant mutation in different genes is associated with a lower response to *EGFR-*TKIs and, however, *TP53* mutation confirms to be the most significant predictor of worse outcome. In particular, it seems that specific *TP53* mutations are more implicated in predicting the worse prognosis \[[@B6-jcm-09-01047],[@B9-jcm-09-01047],[@B10-jcm-09-01047]\], confirming that different *TP53* mutations confer different p53 functions. Within the coding region of the *TP53* gene, several studies have reported that a higher frequency of mutations occurs in the exons 5--8, and that mutations in these exons are associated to differential functions of p53 protein \[[@B9-jcm-09-01047],[@B10-jcm-09-01047]\]. As the different published studies have analyzed principally patients treated with first and second generation TKIs, few data are available with regard to the role of *TP53* mutation in relation to response to third generation TKIs.

The main purpose of this research was to confirm our previously published results on the role of *TP53* mutations, in an independent cohort of advanced *EGFR*-mutated patients treated with first or second generation TKIs in the first line setting, and to investigate the role of *TP53* mutations in predicting prognosis of patients with acquired T790M mutation treated with third generation TKIs.

2. Materials and Methods {#sec2-jcm-09-01047}
========================

To confirm our previous results on the role of *TP53* mutations in relation to the effectiveness of TKIs, an independent retrospective cohort study was conducted. All consecutive patients with advanced *EGFR*-mutated NSCLC receiving a first line TKI treatment (i.e., gefitinib, erlotinib, or afatinib) from July 2010 to May 2018 at the Medical Oncology Units of the Romagna catchment area (Area Vasta Romagna, AVR) and at the S. Maria della Misericordia Hospital of Perugia, Italy, were included in this study. Demographic and clinical characteristics of the patients were obtained using a medical and radiographic records review including age, gender, smoking history, histology, and information on death and response to treatment. *EGFR* status had been routinely determined at the Biosciences Laboratory of IRST-IRCCS and the Laboratory of Molecular Biology of the S. Maria della Misericordia Hospital, Perugia, by MassARRAY, pyrosequencing, direct sequencing or Next-Generation Sequencing (NGS) methodologies.

To evaluate the independent role of *TP53* mutations, that is, eventually adjusting for other covariates, and to obtain a more accurate estimate of their prognostic effect, an analysis combining the data of the present work with those from our previous one \[[@B6-jcm-09-01047]\], was also performed, updating follow-ups of the previous case series to 30 June 2018.

Moreover, considering the two cohorts together, we identified a subgroup of 42 patients who developed the T790M resistance mutation and were treated with third generation TKI, osimertinib. All patients provided an informed consent, and the study was approved by the AVR Ethical Committee (study code IRST-B053).

2.1. EGFR and TP53 Mutation Analysis {#sec2dot1-jcm-09-01047}
------------------------------------

*EGFR* mutation analyses were performed on both cytologic and histologic samples, accurately selected by a dedicated expert pathologist from each center at the time of diagnosis. The same DNA specimens were used for the determination of *TP53* mutation status, blindly to the clinical outcomes. Quality controls were periodically performed during the course of the study to ensure concordance of molecular results.

DNA was extracted by macro-dissection of an area comprising at least 50% of tumor cells. Cells were lysed in a digestion buffer of 50 mmol/L KCl, 10 mmol/L Tris-HCl pH 8.0, 2.5 mmol/L MgCl~2~, and Tween-20 0.45%; proteinase K at 1.25 mg/mL were added to each specimen, with an overnight incubation at 56 °C. After proteinase K inactivation at 95 °C for 10 min, samples were centrifuged twice to eliminate debris and supernatant DNA quantity and quality was assessed by Nanodrop (Celbio) before molecular analyses.

Mutation status for exons 5--8 of *TP53* gene was performed by PCR amplification and Direct Sequencing using 3130 Genetic Analyzer (Applied Biosystems, Monza, Italy), or Next-Generation Sequencing by Ion S5 platform (Thermofisher, Monza, Italy), or MySeq platform (Illumina, San Diego, CA, USA).

2.2. Response Evaluation {#sec2dot2-jcm-09-01047}
------------------------

Best clinical response to treatment with TKI was classified on the basis of interval CT scans as complete response (CR), partial response (PR), stable disease (SD), or progressive disease (PD) using standard Response Evaluation Criteria in Solid Tumors criteria (RECIST) version 1.1. Patients with both baseline imaging and at least one repeated evaluation after continuous *EGFR*-TKI monotherapy were evaluable for radiographic response. The same criteria for response evaluation and periodicity were used by all centers taking part in the study.

2.3. Statistical Analyses {#sec2dot3-jcm-09-01047}
-------------------------

Data were summarized by mean ± standard deviation (SD) for continuous variables and through natural frequencies and percentages for categorical ones.

Treatment responses were reported as objective response rate (ORR) and disease control rate (DCR). The time-to-event endpoints examined were progression-free survival (PFS) and overall survival (OS). PFS was defined as the time from start of first line treatment (or from start of osimertinib for the subgroup analysis) to disease progression or death for any cause, whichever occurred first. Patients who were alive and progression-free at 30 June 2018, the last follow-up update, were censored at that date.

OS was defined as the time from start of first line treatment to death for any cause. Alive patients were censored at the date of the last follow-up update. PFS and OS functions were estimated using the Kaplan--Meier method, and the log-rank test was used to assess differences between groups. Median PFS and OS were reported as point estimates and 95% confidence intervals (CI) in round brackets. The Cox proportional hazards regression model was used to quantify the association between specific covariates and the time-to-event endpoints. Results are reported as HR and 95% CI in round brackets. To assess the association between mutations and the duration of response to TKIs, patients were divided into short-term responders (PFS less than 6 months), intermediate-term responders (PFS ≥6 months and ≤24 months) or long-term responders (PFS \>24 months). The association between categorical variables was tested by the Pearson's χ^2^ test or Fisher exact test, when appropriate, whereas those between a continuous variable and a categorical one was tested by means of the Student *t*-test or *F* test for more than two categories. To evaluate the independent role of *TP53* mutations in a multivariate analysis and to obtain more accurate estimates of their prognostic effect, a combined analysis including data of the present work with those from our previous one, was performed. Follow-up of our previous cohort was updated on 30 June 2018. A multivariable model was obtained using backward stepwise variable selection, setting the significance level for variable removal from the model equal to 0.10. In a perspective of parsimonious modelling, when appropriate, categories of some study variables were grouped. The proportional hazards assumption was evaluated using a statistical test based on Schoenfeld residuals. In case of non-proportional hazards for a specific variable, a Cox model with time-dependent coefficient, β(t), was fitted. To simplify model interpretation, a step function for β(t) was used, dividing the follow-up period in three time periods since treatment started: the first 6 months, 6--12 months, and greater than 12 months.

Overall and when not otherwise specified, a two-sided *p*-value (*p*) \<0.05 was considered statistically significant. All statistical analyses were performed using STATA 15.0 software (College Station, TX, USA) and R version 3.6.1.

3. Results {#sec3-jcm-09-01047}
==========

3.1. Clinico-Pathologic and Molecular Features of Patients {#sec3dot1-jcm-09-01047}
----------------------------------------------------------

Patients characteristics, *EGFR* mutations, type of TKI received and *TP53* mutations are reported in [Table 1](#jcm-09-01047-t001){ref-type="table"}. All 136 patients carried an *EGFR* mutation (exon 19 deletions 53.7%, exon 21 L858R 35.3%, other *EGFR* mutations 11.0%) and received a first line *EGFR*-TKI (36.7% Erlotinib, 5.1% Erlotinib plus bevacizumab, 30.9% gefitinib, 27.2% afatinib). Of the patients with available information on smoking habit, half were never smokers (50.8%), and half were former or current smokers (28.8% and 20.3%, respectively). We found *TP53* mutations in 42 (30.9%) of the 136 analyzed patients: 12 mutations were in exon 5 (28.6%), 6 in exon 6 (14.3%), 13 in exon 7 (31.0%) and 11 in exon 8 (26.2%). Following the classification of *TP53* mutations into disruptive and non-disruptive ones \[[@B6-jcm-09-01047]\], 11 patients had a disruptive mutation whereas 31 had a non-disruptive one (26.2% and 73.8%, respectively).

While for patients with exon 19 deletion the three different TKIs were used in an almost similar proportion (32.9% patients received erlotinib, 30.1% gefitinib, and 37.0% afatinib), patients with a mutation in exon 21 L858R were predominantly treated with erlotinib or gefitinib (52.1% and 39.6% of the patients, respectively), and those with uncommon mutations received predominantly erlotinib or afatinib (53.3% and 40.0%, respectively, [Table S1](#app1-jcm-09-01047){ref-type="app"}).

No statistically significant associations were observed between type of *TP53* mutation, type of *EGFR* mutation and patient characteristics ([Table S2](#app1-jcm-09-01047){ref-type="app"}).

3.2. Patients Outcome in Relation to EGFR Mutations {#sec3dot2-jcm-09-01047}
---------------------------------------------------

Overall, ORR and DCR were 67.4%, and 89.3%, respectively. Considering the clinical responses by type of *EGFR* mutation, ORR was considerably higher in the subgroup of patients with exon 19 deletion (77.5%), with respect to patients with L585R mutation (55.3%), and the subgroup with other mutations (54.6%), *p* = 0.029. A higher percentage of long responders was observed in patients carrying exon 19 deletion (12.3%), with respect to patients with L858R point mutation (7.3%), or patients with the other *EGFR* mutations (6.6%), [Table 2](#jcm-09-01047-t002){ref-type="table"}.

Median PFS and OS were 12.3 (95% CI: 9.9--13.8) and 27.3 (95% CI: 21.9--52.9) months, respectively. No statistically significant association between PFS, OS and type of *EGFR* mutations was found (*p* = 0.282 and *p* = 0.207, respectively).

3.3. Patients Outcome in Relation to TP53 Mutations {#sec3dot3-jcm-09-01047}
---------------------------------------------------

No statistically significant associations were found between *TP53* mutations and ORR and DCR ([Table S3](#app1-jcm-09-01047){ref-type="app"}). When considering any type of *TP53* mutation with regard to PFS, no association was found; however, significant results were observed considering only *TP53* exon 8 mutations. As previously reported \[[@B6-jcm-09-01047]\], patients with this gene mutation showed a shorter median PFS than non-exon 8 mutated and wild type *TP53* patients: 5.8 months (95% CI: 2.4--10.2) vs. 14.4 (95% CI: 6.7--21.8) and 12.4 (95% CI: 10.0--15.0), respectively ([Figure 1](#jcm-09-01047-f001){ref-type="fig"}A). These patients also showed a poorer OS as compared with the other groups, even though this result was not statistically significant: median OS were 18.53 months (95% CI: 7.3--NR), 34.8 (95% CI: 21.6--NR), 27.3 (95% CI: 20.2--52.9), respectively ([Figure 1](#jcm-09-01047-f001){ref-type="fig"}B).

The presence of *TP53* exon 8 mutation seemed to be associated with a worse prognosis in a similar way in the patients with the different *EGFR* mutations, both in terms of PFS and OS.

In particular, patients with wild type *TP53* exon 8 had a better clinical outcome independently by *EGFR* status: median PFS and OS were 12.9 (95% CI: 10.0--16.3) and 29.7 months (95% CI: 23.0--60.5) for patients with *EGFR* exon 19 deletion vs. 12.4 months (95% CI: 7.9--15.0) and 23.2 months (95% CI: 19.2--63.7) for those with other *EGFR* mutations, respectively; in the subgroup of patients with *TP53* exon 8 mutations, median PFS and OS were 5.8 months (95% CI: 2.5--NR) and 21.9 months (95% CI: 7.3--NR) for patients with *EGFR* exon 19 deletion vs. 6.4 (95% CI: 2.4--NR) and 18.5 months (95% CI: 7.6--NR) for those with other *EGFR* mutations. In [Table S4](#app1-jcm-09-01047){ref-type="app"}, the univariate Cox analysis results are reported.

3.4. Multivariate Analysis of the Role of TP53 Mutation: Combined Cohorts of Patients {#sec3dot4-jcm-09-01047}
-------------------------------------------------------------------------------------

To obtain a more precise estimate of the effect of *TP53* exon 8 mutation on PFS and OS, and to determine its potential independent role considering other information, a pooled analysis considering either data from our previously analyzed cohort and the one described in the present study, was performed.

The final multivariate model for PFS included both *EGFR* exon 19 deletion as well as TP53 mutation. As soon as the effect of exon 19 deletion on the hazard of disease progression or death is not constant over time, that is, the proportional hazards assumption underlying the Cox model was violated, to obtain a better model fit, this variable was entered into the model with a time-dependent coefficient. [Table 3](#jcm-09-01047-t003){ref-type="table"} shows that the effect of exon 19 mutation changes over time, showing a strong protective effect over the first six months that vanishes afterward.

Adjusting for presence of *EGFR* exon 19 deletion, *TP53* mutations affecting exon 8 demonstrated to be the unique independent negative prognostic factor for PFS (HR 1.81, 95% CI: 1.13--2.92, [Table 3](#jcm-09-01047-t003){ref-type="table"}). With regard to OS, only deletion in *EGFR* Exon 19 resulted associated to OS, probably due to data from our previous cohort (HR 0.52 (95% CI: 0.26--1.03) for the first 6 months of follow-up, HR 0.44 (95% CI: 0.22--0.90), for successive 6 months, and HR 1.08 (95% CI: 0.72--1.61) after 12 months).

3.5. TP53 Mutations in Relation to Responsiveness to Third Generation TKIs: Combined Cohorts of Patients {#sec3dot5-jcm-09-01047}
--------------------------------------------------------------------------------------------------------

Considering both patients' cohorts (*n* = 272 patients), we considered 42 patients who developed a T790M resistance mutation and were treated with third generation TKI osimertinib, in the second or further lines of therapy. Of these, 41 were evaluable for *TP53* mutation status; we found 10 *TP53* mutated patients (24.4%): 3 mutations in exon 5 (30%), 1 in exon 6 (10%), 2 in exon 7 (20%) and 4 in exon 8 (40%). Within the 41 patients with available clinical information, median PFS and OS were 13.86 (95% CI: 5.5--18.53) and 44.38 months (95% CI: 10.64--24.28), respectively. Median PFS of exon 8 *TP53* mutated patients was 2.83 (2.17--NR) months, with respect to a median PFS of 16.79 (5.55--22.31) and 15.28 (1.91--NR) months, for wt *TP53* and patients with mutations in other exons of the gene, respectively ([Figure 2](#jcm-09-01047-f002){ref-type="fig"}A). Even though a good separation, the difference among curves was not statistically significant (*p* = 0.304), due to small numbers of the exon 8 mutated patients. On the other hand, exon 8 *TP53* gene mutations significantly affected the survival of the patients, with a median OS for exon 8 *TP53* mutated patients of 18.53 (7.26--NR) months, with respect to 42.15 (29.43--NR) and 59.92 (29.73--NR) months of patients with mutations in other exons of *TP53* and wt *TP53*, respectively (*p* = 0.044) ([Figure 2](#jcm-09-01047-f002){ref-type="fig"}B). [Table 4](#jcm-09-01047-t004){ref-type="table"} shows the univariate hazard ratios for PFS and OS with respect to the presence of *TP53* exon 8 mutation.

4. Discussion {#sec4-jcm-09-01047}
=============

In this study, we analyzed *TP53* mutations in relation to clinical outcome in a large cohort of *EGFR*-mutated NSCLC patients receiving first or second generation TKIs as a first line therapy. Our results confirm that exon 8 *TP53* mutations are associated with a shorter PFS, in all settings of treatment.

Moreover, such a negative effect was also observed in the subgroup of patients treated with third generation after the development of T790M mutation.

Numerous studies demonstrated the role of *TP53* mutations in predicting poor prognosis of advanced NSCLC patients \[[@B9-jcm-09-01047],[@B11-jcm-09-01047],[@B12-jcm-09-01047],[@B13-jcm-09-01047],[@B14-jcm-09-01047],[@B15-jcm-09-01047]\], and this was confirmed also in the subgroup of NSCLC patients carrying *EGFR* mutations \[[@B8-jcm-09-01047],[@B9-jcm-09-01047],[@B16-jcm-09-01047]\]. In particular, different recent studies showed that the concurrent presence of *TP53* mutations negatively affects response to TKIs in *EGFR*-mutated NSCLC patients, suggesting a role for these gene mutations in determining primary resistance to these drugs \[[@B6-jcm-09-01047],[@B7-jcm-09-01047],[@B17-jcm-09-01047],[@B18-jcm-09-01047],[@B19-jcm-09-01047],[@B20-jcm-09-01047]\]. *TP53* is the most frequently mutated gene in lung adenocarcinoma, with mutation rates reported up to 55% \[[@B13-jcm-09-01047],[@B21-jcm-09-01047],[@B22-jcm-09-01047],[@B23-jcm-09-01047]\], with a predominantly clonal expression \[[@B24-jcm-09-01047]\]. In our case series, we found 30% of patients carrying a *TP53* mutation in the exons 5--8, the same percentage we previously reported in an independent case series. It is well known that different *TP53* mutations lead to changes in the P53 protein that may have diverse biological significance \[[@B9-jcm-09-01047],[@B10-jcm-09-01047],[@B25-jcm-09-01047]\], and mutations in the DNA-binding domain (exons 5--8), are frequently associated with gain-of-function properties, resulting in pro-oncogenic features of the P53 protein \[[@B26-jcm-09-01047]\]. In our previous work, we found that exon 8 *TP53* mutations were able to predict worse response to *EGFR* TKIs, especially in the subgroup of patients with *EGFR* exon 19 deletion. In the present study we confirmed the negative prognostic value of *TP53* exon 8 mutation in an independent cohort of *EGFR*-mutated NSCLC treated with both first and second generation TKIs in the first line setting. In the present study, the prognostic value of exon 8 *TP53* mutation was evident independently from the type of *EGFR* mutation. In a combined analysis, we showed that the effect was evident on overall survival in *EGFR*-mutated patients who developed T790M at progression after first line TKIs and osimertinib.

These results, in agreement with those reported by Kim et al. \[[@B7-jcm-09-01047]\], suggest a negative predictive role of *TP53* mutation in all lines of therapy and in relation to all TKIs. Furthermore, our results are consistent with a recent study that found that *TP53* mutations in exon 8 are associated with shorter OS of patients receiving a TKI as a first line treatment \[[@B27-jcm-09-01047]\].

In another study, missense mutations in *TP53* gene resulted in shorter PFS in *EGFR* mutated patients treated with TKIs but showed no associations with PFS and OS in patients undergoing surgical resection \[[@B28-jcm-09-01047]\]. According to Xu et al., who reported *TP53* mutations in 88% of NSCLC *EGFR*-mutated patients that responded for \<6 months to an *EGFR* TKIs, with respect to 13% of responders for \>24 months \[[@B29-jcm-09-01047]\], our results show a higher rate of *TP53* mutations in non-responders group, with no *TP53* mutated patients in the long responder group.

To investigate the role of *TP53* mutations in predicting clinical outcome of patients treated with third generation TKIs, we considered 42 patients' developed T790M mutation to first line treatment with first or second generation TKI and received a third generation drug in the second or further line of therapy. In this subgroup, we found a diminished PFS in patients carrying *TP53* mutations in exon 8, even though without statistical significance, probably due to the small number of analyzed patients; exon 8 *TP53* mutated patients had a significantly shorter OS, with respect to wt *TP53* patients and patients with mutations in other exons of *TP53*. This observation is consistent with previous observations, that identified *TP53* mutations (not only in exon 8) as a negative prognostic predictor \[[@B7-jcm-09-01047],[@B16-jcm-09-01047]\]. This result was not confirmed by a study from Labbé et al., that found no differences in ORR of patients treated with third generation TKIs, based on *TP53* mutation status; this could be for the small size of the analyzed case series \[[@B28-jcm-09-01047]\]. In the light of the paradigm shift brought by FLAURA trial \[[@B5-jcm-09-01047]\], there is a need to identify which biomarkers could predict primary resistance to osimertinib as a first line therapy; if confirmed in a larger case series treated with third generation TKI in the first line, these results could help to better stratify patients, suggesting an *EGFR*-independent mechanism of resistance, as others have already highlighted \[[@B30-jcm-09-01047]\].

5. Conclusions {#sec5-jcm-09-01047}
==============

In conclusion, we confirmed that *TP53* exon 8 mutations identify a subgroup of patients with primary resistance to *EGFR* TKIs, and that this is true also in relation to third generation TKIs such as osimertinib. These data suggest that patients with concomitant *EGFR* and exon 8 *TP53* mutations should be candidates for more aggressive therapeutic schemes and should be monitored with a stricter follow-up.

The following are available online at <https://www.mdpi.com/2077-0383/9/4/1047/s1>, Table S1: Demographic, clinicopathological and molecular characteristics of patients according to *EGFR* mutations (*n* = 136); Table S2: Demographic, clinicopathological and molecular characteristics by *TP53* mutation; Table S3: Best clinical response according to *TP53* mutations; Table S4: Univariate Cox analyses for PFS and OS.
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jcm-09-01047-t001_Table 1

###### 

Demographic, clinicopathological and molecular characteristics of patients (*n* = 136).

  Characteristic                                   *n*           (%)
  ------------------------------------------------ ------------- --------
  **Gender**                                                     
  Female                                           86            (62.2)
  Male                                             50            (36.8)
  **Age at first line TKI**                                      
  Mean ± SD                                        67.6 ± 11.2   
  **Smoking habit ^†^**                                          
  Never smoker                                     60            (50.9)
  Former smoker                                    34            (28.8)
  Current smoker                                   24            (20.3)
  **Type of *EGFR* mutation**                                    
  Exon 19 deletion                                 73            (53.7)
  Exon 21 L858R                                    48            (35.3)
  Other uncommon mutations                         15            (11.0)
  **Type of *EGFR* exon 19 deletion**                            
  No exon 19 deletion                              63            (46.3)
  Deletion starts at codon 746                     62            (45.6)
  Deletion starts at codon 747                     11            (8.1)
  **Type of TKI received in first line setting**                 
  Erlotinib \*                                     57            (41.9)
  Gefitinib                                        42            (30.9)
  Afatinib                                         37            (27.2)
  ***TP53* mutation**                                            
  Wild type                                        94            (69.1)
  Exon 5                                           12            (8.8)
  Exon 6                                           6             (4.4)
  Exon 7                                           13            (9.6)
  Exon 8                                           11            (8.1)
  **Type of *TP53* mutation**                                    
  Wild type                                        94            (69.1)
  Disruptive                                       11            (8.1)
  Non-disruptive                                   31            (22.8)

**^†^** The sum does not add up to the total due to missing values. \* Of these patients, 7 received Erlotinib plus Bevacizumab as a first line therapy, as provided in the Beverly clinical trial.

jcm-09-01047-t002_Table 2

###### 

Best clinical response according to *EGFR* mutations.

  -----------------------------------------------------------------------------------------------------------------------------------------------------------
                               All *EGFR* Mutations\   Exon 19 Deletion\   Exon 21 L858R\   Other *EGFR* Mutations\   *p*                             
                               (*n* = 136)             (*n* = 73)          (*n* = 48)       (*n* = 15)                                                
  ---------------------------- ----------------------- ------------------- ---------------- ------------------------- ------- -------- ---- --------- -------
  **Best response ^†^**                                                                                                                               0.026

  **CR**                       13                      (9.9)               8                (11.3)                    4       (8.5)    1    (7.1)     

  **PR**                       76                      (57.6)              47               (66.2)                    22      (46.8)   7    (50.0)    

  **SD**                       29                      (22.0)              7                (9.9)                     17      (36.2)   5    (35.7)    

  **PD**                       14                      (10.6)              9                (12.7)                    4       (8.5)    1    (7.1)     

  **ORR**                      89                      (67.4)              55               (77.5)                    26      (55.3)   6    (54.6)    0.029

  **DCR**                      118                     (89.4)              62               (87.3)                    43      (91.5)   11   (100.0)   0.844

  **Duration of response**                                                                                            0.260                           

  **Short-term responders**    36                      (26.4)              19               (26.0)                    10      (20.8)   7    (46.7)    

  **Medium-term responders**   87                      (64.0)              45               (61.6)                    35      (72.9)   7    (46.7)    

  **Long-term responders**     13                      (9.6)               9                (12.3)                    2       (6.3)    1    (6.6)     
  -----------------------------------------------------------------------------------------------------------------------------------------------------------

**^†^** The sum does not add up to the total due to missing values.

jcm-09-01047-t003_Table 3

###### 

Multivariate Cox analysis of progression-free survival (PFS) (*n* = 272).

                                PFS                   
  ----------------------------- ------ -------------- -------
  **Exon 19 deletion**                                
  No                            1                     
  Yes                                                 
  0--6 months                   0.56   (0.35--0.89)   0.014
  6--12 months                  0.67   (0.40--1.12)   0.123
  \>12 months                   1.27   (0.80--2.03)   0.314
  ***TP53* exon 8 mutations**                         
  Wild-type *TP53*              1                     
  Non-Exon 8 mutations          1.02   0.73--1.42     0.905
  Exon 8 mutations              1.81   1.13--2.92     0.014

jcm-09-01047-t004_Table 4

###### 

*TP53* mutations in relation to progression-free survival (PFS) and overall survival (OS) of patients receiving osimertinib in second or further lines of treatment.

                         PFS    OS                                            
  ---------------------- ------ -------------- ------- ------ --------------- -------
  *TP53* Exon 8                                                               
  Wild type              1                             1                      
  Non-Exon 8 mutations   1.15   (0.37--3.59)   0.811   1.55   (0.42--5.76)    0.514
  Exon 8 mutations       2.39   (0.77--7.45)   0.134   4.86   (1.25--18.90)   0.023
